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mould ; this treatment is often extensive and with large castings may
occupy several weeks. It is most important with steel castings to keep
the section thickness as uniform as possible.

Defects in Castings. The principal defects met in castings are :
(1) Scabs; (2) Blowholes; (3) Hard spots; (4) Porosity and Spongi-
ness ; (5) " Cold shuts " ; (6) Displaced cores ; (7) Fins ; and
8) Cracks. Scabs are due to portions of the sand forming the surface
(of the mould being detached or broken away so that an excrescence is
left on the surface of the casting. They may be due to faulty ramming,
incorrect placing of gates, or the use of inferior sand. Blowholes are.
commonly due to insufficient venting of the mould because of too severe
ramming or the lack of risers ; they may be caused by the moisture
content of the sand being too high or to faulty composition of the metal
itself. Pouring the metal at too low a temperature is another cause.
Hard spots are generally due to too rapid cooling of the metal in con-
junction with unsuitable composition and will occur chiefly in the thin
sections. The benefit obtained in this respect from the use of nickel has
already been mentioned. Porosity, which means that fluids will perco-
late through the metal although no holes are visible even under magnifi-
cation, is generally due to incorrect composition of the metal, too high a
percentage of phosphorus being one cause ; it may also be due to the
inclusion of dirt in the metal during pouring. Sponginess occurs mostly
in the heavy sections of castings and is generally due to lack of sufficient
headers to feed the section during solidification of the metal. " Cold
shuts " are discontinuities produced by too slow pouring of the metal or
by pouring at too low a temperature, the thin sections freezing before the
mould is properly filled, or by the meeting of two streams of metal which
are not hot enough to unite. Displaced cores are not uncommon and may
lead to rejection of a casting because the metal at one side becomes too
thin to be properly machined. In large production foundries elaborate
gauges are used to check the setting of cores in the mould in order to
obviate this trouble. Fins are due to the parts of the mould not fitting
properly, to core prints being slack in the mould, and to cracks occurring
in the drying of cores-. Cracks in castings may be due to faulty design,
which makes no provision for the contraction of the casting during cooling,
to too high a pouring temperature, or to too hard and rigid a mould.

Fettling. After being knocked out of the moulds castings go to the
fettling shop where the runners and risers are cut off and the castings
are cleaned up by means of chisels, grinding wheels, and shot-blasting.
The latter consists of projecting quantities of steel shot on to the casting
by means of a blast of compressed air, thus effectively cleaning the casting.
The castings may also be Brinell tested to ensure that they are not too
hard to be machined and, where pressure tightness is important, may be
tested under water pressure for porosity. They may also be inspected